here (for details see the Supplemental Data available the BRCA1 antibody followed by Western blotting using ATR antibody demonstrated that BRCA1 could pull with this article online). Only 21% of mid/late pachytene cells had condensed peripheral sex bodies (determined down ATR, and upon reversing the antibodies, we found that ATR could also pull down BRCA1 (Figures 3A and by immunostaining for the sex body marker, XMR), and there was an associated failure of X chromosome con-3B). This suggests that in the normal testis BRCA1 and ATR interact either directly or indirectly within a protein densation. As previously reported for H2AX null males, which also have sex body anomalies [5], there were complex and that this interaction is important for the recruitment of ATR to the sex chromosomes. elevated levels of XY asynapsis. Of particular relevance to the present study were the more detailed observaAnalysis of H2AX null mice has demonstrated a correlation between a failure of sex body formation and a tions on ␥H2AX localization. Two thirds of the Brca1 mutant pachytene cells had either markedly reduced failure of MSCI [5] . To see if MSCI is also disrupted in the Brca1 pachytene cells lacking sex bodies, we used or no localization of ␥H2AX to XY chromatin, and the majority of these had collections of ␥H2AX at other, Cot-1 RNA fluorescence in situ hybridization (FISH) to assess transcription from the XY chromatin domain of nonsex chromosomal sites in the nucleus. However, it was striking that in those cells, in which there were nearpachytene spermatocytes. Cot-1 DNA is enriched for repetitive sequences that frequently occur in intronic normal amounts of ␥H2AX in the XY chromatin domain, little or no ␥H2AX was seen at aberrant sites. Thus, and 3Ј untranslated regions; therefore, it detects nascent transcripts throughout the nuclear compartment there was a reciprocal relationship between presence of ␥H2AX on XY chromatin and its presence elsewhere.
under (Figure 2A ). In keeping with our hypothesis, we observed complete prior to the appearance of sex bodies in spermatocytes of the first wave (at ‫ف‬P15). The latter time point is around overlap in ATR and ␥H2AX staining in all pachytene cells analyzed, whether control (n ϭ 100) or mutant (n ϭ 50), the time of the first appearance of haploid round spermatids. We generated a data set consisting of two indeeven when ATR and ␥H2AX were mislocalized in the Brca1 mutant cells (Figures 2B and 2C ). Given this strikpendent hybridizations of a cRNA target from four experimental time points using the Affymetrix MGU74AV2 ing result, we then asked whether the minority of Brca1 mutant nuclei that forms sex bodies are those cells that GeneChip. The chip contains about 12,500 known genes and ESTs from Unigene Built 74. The global patterns achieve the correct localization of ATR and ␥H2AX to the XY chromatin. Thirty nuclei with sex bodies were of gene expression were very similar for P14 mice irrespective of their genotype; however, the expression patidentified from their DAPI staining pattern alone, and all proved to have correct localization of ATR and ␥H2AX terns were significantly different between control and Brca1
⌬11/⌬11
;Trp53 ϩ/Ϫ mice by P16 and at all subsequent ( Figure 2D) ⌬11 mutation also interferes with localization of ATM and/or DNA PK to this domain. However, studies of ATM staining in normal males, obtained by using multiple ATM antibodies, have not reported localization of ATM to the asynapsed axes of the X and Y in the sex body [22, 23] . There is one report that a phosphorylated form of ATM is present in the sex body [24] , but the specificity of this antibody needs to be checked on spreads from Atm null males. Immunostaining detects DNA PK throughout the pachytene nucleus, so it is presumably present in the sex body [20] . However, it is hard to imagine that in Brca1 ⌬11 mutant males, it is specifically excluded from the XY chromatin and thus preventing its substitution for ATR. ⌬11/⌬11 ;Trp53 ϩ/Ϫ pachytene nucleus. Phosphorylation of XY-associated H2AX is defective and the X chromosome (delineated in the BRCA1-1059 antibody was used first, and signals were developed Gapdh: 5Ј ACAGCCGCATCTTCTTGTGC 3Ј and 5Ј CACTTTGCCAC TGCAATGG 3Ј; other primers from Applied Sciences). The PCR by using a secondary antibody (see below). Images were then captured and stored, and the slides were then incubated with the SCP3 product was detected with the ABI PRISM 7000 Sequence Detection System, and data were analyzed with ABI Prism 7000 SDS software. antibody, after which images of the same nuclei were recaptured. In SCP3, ATR, ␥H2AX triple-labeling experiments, the SCP3-ATR incubation was performed first, followed by the ␥H2AX incubation, Microarray Analysis Duplicate total RNA samples were used for each genotype at each in which the anti-␥H2AX antibody was used at 1:100. Secondary antibodies used were from the Alexa dye series (Molecular Probes 
